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1 Claim. (c1. 29-441) 

This invention relates to improvements in methods of 
assembling ball joint assemblies in which a stud having a 
spherical ball head is rotatable and universally rockable 
in a housing. 
More speci?cally, this invention relates to the method 

of making a ball joint assembly in which the spherical ball 
head of a stud is disposed in spherical bearing relation 
within a bearing shell of deformable material, which shell 
is disposed in complementary relationship within a spheri 
cal impression formed within a housing member. 

According to this invention, a socket member or hous 
ing has a chamber provided, toward one end, with a seg 
mental spherical bearing surface terminating in a reduced 
diameter opening. A substantially cylindrical bearing 
shell of deformable material is assembled about the spher 
ical ball head of a stud. Said shell and stud assembly is 
then inserted, shank ?rst, into the chamber in the housing 
with the stud shank extending through the reduced diam 
eter opening. One end of the cylindrical bearing shell is 
deformed into complementary relationship between the 
segmental spherical bearing surface and the sperical ball 
head with the head in spherical bearing relation within 
the deformed bearing shell. 
The open end of the chamber is then provided with a 

segmental spherical closure which serves to deform the 
other end of said bearing shell into complementary rela 
tionship between the closure and the spherical bearing 
head and to retain the stud head within the housing. 
Thus, the stud is held with its head in substantially full 
spherical bearing relationship within the bearing shell 
which in turn has been deformed into complementary 
relationsip with the segmental spherical surfaces provided 
Within the housing and the clousre. 
Means may be provided for lubricating the bearing sur 

faces, and such means may comprise impregnating the 
material of the bearing shell with lubricant or forming 
internal surface grooves within the bearing shell and forc 
ing lubricant into the grooves in the assembled ball joint. 
The joints of this invention are especially useful as tie 

rod ends in front wheel suspensions for automobiles. In 
such assemblies free rotation of the studs is required for 
steering movement, and at the same time universal move 
ment of the studs relative to the tie rods is required to 
allow for non-coplanar movement of the steering arms 
relative to one another and to allow for manufacturing 
tolerances. 

While tie rod ends are the preferred form of joints ac 
cording to this invention, it should be understood that the 
invention is not limited to such speci?c types of joints since 
such universal joints are required in a multitude of dif 
ferent applications. 
An object of the present invention is to provide a simple 

and novel method of fabricating a ball joint having a 
housing, a bearing shell and a stud with a spherical ball 
head. 
A still further object of this invention is to provide an 

expeditious method for providing a segmental spherical 
closure at the open end of an assembled ball joint. 

Other and further objects and features of this inven 
tion will be apparent to those skilled in the art from the 
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following detail description of the annexed sheet of draw 
ings which, by way of preferred examples, illustrate two 
embodiments of the invention. 
On the drawings: 
Figure l is a side elevational view, partly in section, of 

an assembled joint according to the present invention; 
Figure 2 is an exploded view, partly in section, of the 

ball joint of Figure 1 showing the parts before assembly; 
Figure 3 is a side elevational view, partly in section, of 

the ball joint of Figure 1 showing the parts in assembled 
relationship before the open end has been closed; 

Figure 4 is a side elevational view, partly in section, 
showing an assembled second embodiment of the present 
invention; 

Figure 5 is an exploded view, partly in section, of a ball 
joint of the type shown in Figure 4, showing the parts 
before assembly; and 

Figure 6 is a plan view, partly in section, taken substan 
tially along lines VI—VI of Figure 4. 
As shown on the drawings: 
In Figure l, the reference numeral 10 indicates gen 

erally an open-ended housing member having a laterally 
extending stem or arm 11 integral therewith. The arm 11 
has external threads 12 for connection to an internally 
threaded tie rod end or the like. The housing 10 has an 
end portion 13 having a segmental spherical bearing im 
pression therein with reduced diameter openings 16 and 
17 at the upper and lower ends thereof, respectively. 
A segmental spherical bearing shell 18 is disposed in 

complementary relationship within the segmental spheri 
cal impression 14 within the housing 159 and has an open 
ing 19 at one end adjacent to the opening 16 and an open 
ing 29 at its other end adjacent to the opening 17. The 
bearing shell 13 may be formed of any suitable deform 
able material but is preferably formed of pliable material 
such as rubber. 
A stud 2i has a spherical ball head 22 which is dis 

posed in spherical bearing relation within the bearing 
shell 38. The stud 21 has a short cylindrical shank por 
tion 23 immediately adjacent the ball head 22. The 
cylindrical shank 23 extends upwardly through the opening 
16 in the housing 10 with sufficient clearance between 
the edges of the opening 16 and the periphery of the 
shank 23 in order to allow for substantial universal tilt 
ing of the stud 21 relative to the housing 10. Immediately 
adjacent the shank portion 23 is a tapered portion 24 for 
inserting into a mating tapered hole in a connecting mem 
ber, such as a steering arm (not shown). The tapered 
portion 24 is succeeded by a threaded end portion 26 to 
receive a nut (not shown) for holding the tapered portion 
24 within the mating tapered hole in the connecting 
member. 

In order to _ provide for free rotation and pivoting 
of ball head 22 within shell 18, the material used in 
fabrication of bearing shell 13 may have a lubricant 
such as graphite, paraffin or the like impregnating the 
material of the shell. The lubricant can be added to 
the material of the bearing shell 18 and mixed there 
with before the material is put in solid fabricated form. 
However, the bearing assembly may be used without 
lubricant, in which case the rotation and tilting move 
ment of the ball head 22 would be taken by the material 
of the bearing shell 18 in shear. 
The simple and expeditious method of assembling the 

ball joint of Figure 1 is illustrated in Figures 2 and 3. 
According to this method the housing 10 has end por~ 
tion 13 with its upper part having opening 16 therein 
and the upper portion of the segmental spherical bear 
ing impression 14 formed therein as described in con 
nection with Figure 1. The lower section of the end 
portion 13, designated by reference numeral 14a, is 
formed as a cylindrical chamber of a diameter substan 



3 
tiall-y equallt'o the spherical diameter of the segmental 
sphericalimpression '14. Theybearing shell 18 may be 

e expeditiously formed of tubular stock, and before inser 
tion into the housing 10 the bearing shell 18 .is of cylin 
drical form having ‘an outside diameter substantially 
equal to the inside diameter of-the cylindrical portion 
14a of the housing 10. . V . _ 

The stud 21, as described in connection with Figure 
l is ?rst'assembled with spherical head 22 Within the 

2 

bearing shell 18. The bearing shell and stud assembly 
is then inserted upwardly into the open end of the cylinf 
drical portion 14a until, the upper part of the bearing 

’ shell 18 is deformed into mating complementary rela 
tionship between the upper half of the segmental spheri 

. cal impression 14 and the spherical head 22 of the stud 
21. While the spherical ball head 22 and the deformed 
end of therbearing shell 18 are held, in complementary’ 
‘relationship against the upper’ part of the segmental 
spherical impression 14, the lower section of the end por» 
tion 13 is spun over or rolled ‘over radially inwardly 

' to form the lower portion of the segmental spherical 
impression 14, as shown in’ Figure 1. Hence, the former 
cylindrical surface 14:: is transformed Into a substan 

' tially spherical surface, and the lower end of bearing 
shell 16 is deformed into complementary relationship. 
between the 'newly formed spherical surface and the' 
spherical head 22 of the stud 21,'as shown 'in Figure 1. 

Figures 4, 5 and 6 illustrate a second embodiment of 
the invention. As shown in Figure 4, a housing, gen 
erally designated at 27, has an integral arm 28 with 

.l, external threads 29 thereon for connecting with an inf 
. ternally threaded ,tierod end or the like (not shown). 
The housing 27 has an end portion 31) having a seg 
lmental spherical bearing impression 31 therein, termi 
nating in a reduced diameter opening 32 at the, upper_ - 
end of the end portion 30. A larger diameter opening 

I 33 at the lower end of the end portion '30 is closed by 
, a semi-spherical cap 34 which has an inner segmental 
spherical surface 35 forming substantially a continuation 
of the spherical surface 31 within the end'portion 30. 

',‘The cap 34 has a radially outwardly extending'?ange 
337 ‘about its upper'periphery, said ?ange being disposed 
within a mating peripheral groove 36 formed in the end 

a portion 30 about the opening 33. A peripheral ?ange 39 
‘located about the groove 36 is formed over ,the ?ange 

' 374in .order to retain the cap 34 in ?xed relationship 
to the end portion 30 of the housing 27. , 
A deformable bearing shell 38 of liable material such 

». / ‘ V V a . ' 2,715,766 

10 

20 

Figure 5 illustrates the .various parts used in forming " 
the bearing joint assembly of Figure 4 before the parts 
are so assembled.‘ In order to accomplish the assembly 
the stud 21 is ?rst assembled with the sphericalfhead 
22 within the bearing shell 38.' The bearing shell and 
stud assembly is then inserted upwardly, shank end ?rst,‘ 
into the segmental spherical impression 31 within the' 
end portion 30 of the housing 27 until the upper portion 
of the bearing shell 38 is deformed into complementary ' ' 
relationship between the spherical impression 31 and the 
spherical ball head 22. The semi-spherical cap 34 is 
then inserted upwardly into the annular groove 36 at the 
lower end of the end portion 30, and then the annular ' 
?ange 39 is spun ‘over. orrolled over the annular ?ange 
37 on cap 34 to retain the cap'34 in ?xed engagement 
with'the housing 27, as described in connection with 
Figure 4. Hence, the lower portion of bearing shell 38 
will be deformed into ‘complementary’relationship be 
tween the spherical surface 35 of the semi-spherical cap 
34 and the spherical ball head 22 of the stud 21. ' 

It will be seen from the above description that this 
invention provides a simple and expeditious method of . 
forming the joint assembly as described. 

It will be understood, that modi?cations and varia 
tions may beeifected without departing from the scope 
of the novel concepts of the present invention. 

I claim as my invention: . 
v The method of making a 'ball joint which comprises 5 

forming a housing having a segmental spherical impr'es: 
sion therein terminating at one end in a reduced diame 
ter opening and at the other end in a substantially diai. 
metrical'opening, forming a counterbore bottomed by 

' a shoulder in the end. of said housing adjacent said dia 
mnetrical opening, forming a substantially cylindrical 

40 

as rubber’ is disposecl- in complementary relationship .’ 
wvithinfth‘e spherical chamber formed between the end 
lportion 30 and the cap 34. The bearing shell38 has a 
lower aperture 38a and an upper aperture 40 there 
through, the upperaperture 40 being adjacent to the open 

> ing '32 at the'uppe'r end of the end portion 36. 
.The stud 21, as described in connection with Figure 

1, is,disposed with the spherical ball head'22 in spheri 
cal bearing relation within the bearing, shell 38 in pivotal 
and ‘rotatable contact therewith. 
7 his readily apparent that the bearing shell 38 could 
be identical’ to bearing shell 18. 'However, an alter 60 

nate'type having a'plurality of longitudinal grooves 41 , ' 
along the inner surface (Figures 5 and 6) is herein dis 

7 ' closed. The longitudinalilgrooves 41 are provided as 
' lubricant channels or reservoirs for supplying lubricant 
between the complementary bearing surfaces on the 
spherical head 22 and the bearing shell 38, respectively. 
A lubricant'?tting 42 is inserted through a hole in the 

i 'lowermost portion of the cap 34. Lubricant forced in 
through the ?tting 42 will ?ll the aperture 38a at the 

I -' lower end of the bearing shell 38 and then will be forced 
upwardly through the grooves 41' toropening 32 at the 

' upper end of the end portion 30 of the housing 27. 
Lubricationof the mating spherical bearing surfaces will 
be accomplished as long as a supply of the lubricant 
is maintained within the grooves 41. - 
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bearing shell of rubber-like material'having a plurality 
of longitudinal'grooves along the inner surface thereof, . 
assembling a spherical ball .head of astud within said 
bearing'shell, inserting said stud and bearing shell assem 
bly into said'segmental spherical impression and deform 
ing one end of said bearing‘shell into complementary 
relation between. said impression and said ball head, .7 
assembling a cap having a substantially.semi-spherical 

. impression thereinover the diametrical opening at one 
end of said spherical impression to deform the other 
end of said bearing shell into complementary relation 
between said ball head and the semi-spherical surface of , 
said cap, said' cap having a radially outwardly directed 
annular .?ang'etherearound disposed in mating relation 
within said counterbore, forming radially ‘inwardly the ~ ' 

, housingjportion about said counterbore to ?xedly retain 
said ‘cap against said shoulder thereby retaining said 
spherical ball head in universally rotatable spherical bear? 7 
ing relation within said bearing, shell, and assembling 
a lubricating ?tting through said cap to permit applica 

: tion of lubricant to said mating bearing surfaces through 
the longitudinal grooves along the inner surface of said 
bearing shell. 7 
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